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^ TTx^n QTATFS PATENT AND TRADEMARK OFFICE 

INVENTOR: DAVID H. CECCOFIGLIO 
SHUTTERSVSTEMANBB™— VPORUSKmCONNECTION 

^n^lpncTHF INVENTION 
IMOU The present mventon relates generally to shutter systems tor covering 
openings in walls of buildings and, more partiouUrly. to a retractable/deployable shutter 
^ ^abarrier assembly for use in connection therewith that utilize interlocldng slats 
havingre^ssestoassistinretainingthesUtsinassociatedguideraiUwhendisplacemen^ 

forces ate exerted upon the sbts. 

Ti i> rr npni TIP invf.ntion 
100021 Shutter systemsarewellknown. Such systems are typically used on an s- 

.eeded basis to cover and protect windows, doors, and other openings in buildings ftom 
fl^g debris andother displacement forces thatresult from s.rongstorms,suchas severe 

,hunderstorms,hurricanes, t„,pical storms, typhoons, andtropical cyclones, such 
systemsmayalsobeusedonamore regular basis(e.g., daily) toprovideprivacy,noise 

reduction, and security or intrusion resistance. 

[00031 Basic shutter systems include a barrier assembly mad. up of corrugated 
steel or aluminum alloy panels that are fastened ova the waU openings using threaded 
holts d.at screw into anchors reces«d in the walls of the building. Other basic systems 
auo use corrugated panels, but instead of recessed anchors, such systems use rai. that are 



1 



Docket No. 11026-02678 



secured to the building above and below the opening. The panels are inserted along the 
rails and are secured to the rails with bolts and wmg nuts. 

[00041 While storm panels are useM in protecting the building's openings, they 
have certain disadvantages. For example, steel panels are relatively heavy, weighing 
approximately two pounds per square foot. THus, such panels become difficult to install 
on a two or three story dwelling, particularly when the homeowner must carry each panel 
necessary to cover the upper story windows upaladder and ontoaroof. Making the 

upper story installation even more difficult is the common use of wavy. Spanish tile roofs 
onmany homes in geographical areas that are more prone to be in the pathsofhurricanes 

or other strong storms. 

[0005] Other more sophisticated storm shutter systems are also commercially 
available. One such system is referred to as an accordion shutter system. In an accordion 
shutter system, rails are installed above and below the wall opening, and a flexible, 
corrugated panel is permanently installed just outside each vertical end of the opening 
such that the panels, when deployed, can slide in the track created bythe rails, men no^ 

in use, the panels are in a collapsed or compressed state and reside adjacent the vertical 
ends of the opening. To use, the user manually pulls or deploys each panel toward the 
center of the opening and locks the two panels together with a small padlock or other 
lockingmechanismtokeeptheminplace. When the storm has passed or use is otherwise 
no longer necessary or desired, the lock is removed and the user manually pushes or 
retracts the panels into their collapsed positions adjacent the vertical ends of the opening. 
Since the accordion panels are permanently installed, they need not be physically carried 
to and from their intended location before and after use. 



2 



Docket No. 11026-02678 



[00061 Anoter m»r. sophisticated shutter sy^em is conunonly refe^d to as a 
„Uersys.»o,a™,iu,gshunersys.».h,*issys.™,d.epane.andanchorsor»lsof 

basic and accordion systems arerepl»edwi*adifiaen.bamerass«.b.y made up ofa 

series ot interlocking steel or aluminum alloy slats that are .ound around a motorized 
roller tube or reel. Therollertuberesidesinahousingthat is mountedtomebuilding 

just above the opening to be protected. Guide tracks are also mounted on each vertical 
endofthe openings. ^deti,emovemen.ot.he slats duringdeploymeut and retraction. 

100071 Tire motor of tire rolling shutter system is electrically controlled and 

deploys tire slats to cover tt,e building's opening upon activation thereof. Tire 
deployment orloweringoftheroUingshutterisbasedontirefteefallofUreinterlocked 

Slats primarily from ti,e force of gravity whiletireronerurberotatesinonc direction 

Subsequent activation of tire motor causes the motor to rotate tire roller ti,be in an 
opposite direotioutoretracttire slats andres,orearemonti«rollerti>be.Amotorized 

roller and its associatedhousingarepermanently installed above every opeuingto be 

eoveredbyti^ system. Dependable operationottireroUing shutter systemreliesonthe 

abiUtyottire slats to freelytiavelintheguidetiackswiflroutobst^otionfrompins, 

stems, or any otiier integrated components of the ttacks. 

100081 While rolling shutter systems are very convenient forms of storm 
protection and security, flrey have ttreir Bmitations. For example, tire exertion of 
safficientty strong displacement forces against the slats can cause tire slats to deflect or 
bow excessively andtirereby dislodge ftomtire^detraofeexposingtire wall openingto 

flying debris or an intruder. 
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various approachcshaveb^nproposedmordertoto-to prevent such 
^s.odgeme„tof.hc slats, one such app^achisdisc.osedinU.S.Pa^ntKo.5,839.493 
i.„ed.oQu.ius.Quasiusde»ibesar„«ingshu«erandretentionassen,b,yinwhich 
.opelententsa^inserieOintotheendsoftheshutterslatsandtheguiaettac^incluae 
.„eare.en.ionsurfaces.Whe„.hes.a.sareho«edasaresu,totdisp.acen,e„.fotces, 
U,.s.ope.e«en.s(e...sctewsotnaiU)engage.hereteu.ionsurfacesof.heguidet«cks 

.„ prevent ot substantiaHy h„p«le dis.odg«nent of the slats. While the Quasius system 
p„videsan.echa„i«nforreducing.heUkeUhoodofsla.dis.odgen,entduringapplicaUo. 

of displacement fo.es. the Quasius s^ten. re<pi.s stop elements to be inserted tato the 
ends of .he sUts during fibrication of the shuner system, thereby increasing the overall 
oostandcomplexityof the system. h,additio„,thcstopelemen.softheQuasi. system 

» made of steel and. therefore, do not recover ftom bending that may r«ult from the 
application of suong displacement forces against 4-e slats. Tlte stop elements' failure to 
^overftombendingcouldproduceanobstru^ion in the guidet^ks, .hereby 
negaavelyimpactingthemovementofthe slats duringsubscuentoperationofthe 

system To avoid such obstruction. tt.e stop elemenU may require replacement which, if 
not perfonned ptoperly, could reduce the usefulness of d.e syst^n. 

lOOlOl Anofter slat dislodgement prevention approach is disclosed in Gennan 
Patent Applica.ionPublicaHonNo.DEa709029Al. such publicationd^cribesaroUer 

shutter that includes a ^ide track having one or more stems extending perpendicularly 
from respective stories of the track. The slats of the shutter system have matching 
.ecesses to accommodate me extending stem(s). while leaving room for play. While the 
sys^aescribedmtheGermanpublicationprovidesamechanismforreducingthe 
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Uke.ihoodof..atdislodgemen,wi*ou,U,eneedfors.opendsU,bei„sen^inU.esl«s. 
such sys^mreqdres me sla.s.o operate mte^Uywitmepe,«ndiod..y orient 

guide rail st«n. However, «,e guide rail may no. be perfeofly vertical due ,0 norma. 
archiUc-.olerancesu.d,ebuading.owhichU,eguideraiUsattaehed.Asaresul.the 

g>ade rail stemmay slightly obs«uo.*edeploymen.of*esla«s.particular.y when me 

shuuer system isusedonadailybasis tor, for example, security andprivacy reasons. 

,00111 Thereforcaneed exists forashutter system andbarrierassemblytor use 

in connection tirerewiti. ti.t substantially reduces the hkelihood of slat dislodgement in 
the presence of severe displacement fo,«s wiUtout „=,uiring stop ends to be inserted into 
ends of ti,e slats and wi^out requiring integral operation of ^ide track stems and sU. 



recesses. 



PPTPP DRSCRP^^^^ ™ DRAWmGS 
100121 FIG. 1 isacut-away side view of an installed shutter system inadeployed 
configuration to cover an opening inabuilding in accordance withaprefe^ 

embodiment of the present invention. 

100131 FIG. 2 is a partial detailed cross-sectional top view of a guide track and a 
slatofabarrier assembly in accordance withapreferredembodimentofthepresent 

invention. 

10014] FIG. 3 is a cross-sectional top view of the mounting assembly and the 
barrier assembly of tire shuUer s^tem of FIG. 1 with me slats of tite barrier assembly in a 
normal position. 
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[00151 no. 4 is a cross-sectional top view of the mounting assembly and the 
barrier assemblyofthe shutter system ofFiaiwith the slatsofthebarrierassemb^^ 

deflected in response to exertion of a displacement force. 

[00161 FIG. 5 isapartial detailed cross-sectional top view of aguide track and: 
slatofabarrierassemblyin accordance with an altemativeembodimentofthe present 



invention. 



PPT ' " np-ir-RTPTION PPPFFRRKD EMBODIMENTS 
100171 Generally, the pre^t inveition encompasses a shutter system and barrier 
assembly for use in eonnection therewith for covering an opening in wall of a building. 
The shutter system includes a mounting assembly and a retractable/deployable barrier 
assembly. The mounting assembly includes at least one pair of guide tracks that are 
mountable to the wall of the building on opposing sides of the opemng. Each guide track 
iucludes im«r surtes that define a guide chamiel. Two of the track's inner surfeces 
oppose one another and at least one of the two, opposing imrer surfaces includes one or 
more protruding members that extend into the guide chamrel and angle away ftom an 
open end of the guide channel. The barrier assembly includes a series of interlocking 
slats, each of which defines one or more angled recesses constructed to accommodate 
unobstructed passage of the slat in the guide track(s) during deployment and retraction of 
tt,e barrier assembly. The recesses in the slats are further constructed such that the slats 
engage the protruding membersofthe guide track in the event that the slats are deflected 

or bowed due to exertion of a displacement force against the barrier assembly, thereby 
retaining the slats in the guide track under such conditions. 
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100181 By providing a shutter system and barrier assembly in this mamter, the 
present invention rrfuces the hkelihood of barrier assembly slat aslodgemen. in the 
pre«.oe of st^ng displaeemen. forces, sueh as wind forces and projectile impact forces 
that result ftomstrongtropical storms, typhoons orhurricanes. without reqtnringthe 

fibrication and maintenance complexities of adding stop members to the ends of the slats 
as in the prior art. Witi. the present invention, (^.brication of tire slats and me guide tracks 
can proceed using conventional fabrication processes. For example, the guide tracks and 
slats of the present invention, including their respectively angled prottuding members and 
accommodating r^esses, may be fibricated using the same extrusion processes that are 
used to make existing gdde tracks and slats, albeit with different dies, to addition, Ute 
present invention providesaslatdislodgementprotectfonmechanismthatismuch less 

likely to result in obstruction of the slats during flieir deployment than are prior art 
systems U«t include guide tracks having perpendicularly-protruding stems that pass 
through accommodating recesses in the slats. 

100191 The present invention can be more fully understood witii reference to 
F1C5S. l-5,in which like reference numerals designate like items. FIG. 1 isacut-away 
ride view of an in^led shutter system 100 in a deployed configuration to cover an 
opening 101 in a building in accordance with a preferred embodiment of th. present 
invention nre depicted shutter system 100 incl«ies a retractable and deployable barrier 
assembly, a mounting assembly, and a motorized roller 107 (shown in phantom in HG. 
1) and housing 108. The barrier assembly preferably includes a series of interlocking 
horizontal slats 105 that deploy ftom and retract into, as applicable, the roller 107 and/or 
itsassociatedhousing 108. When deployed, the slats 105 cover the opening 101 inthe 
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103oftebuildh>« such ftat the inside surfaces of teste 105, which together 
define m inside surface of the bamer assembly. a« proximate the opening 101 and the 
outside surfices of the slats 105, which together define an outside surfece of the barrier 
assembly, are positioned to receive any externally-generated displac«nent forces that 
n«y be exerted against the barrier assembly, m motorized roUer 107 is constructed in 
accordance with convention^ techniques to retdn the slats 105 in a rolled configuration 
until deployment is desired ™i to deploy the slat, 105 upon activation byauser such that 

the slats 105 cover the opening 101 in the wall 103 to which tire motor housing 108 is 

mounted. 

10020] Each of flie slats 105 is preferably fabricated in a conventional mamier 
from high strength aluminum alloy (e.g., 6063-15 or 6063-T6 extruded aluminum alloy 
manufactured by Alummio Dominicano of Santo Domingo, Dominican Republic or 
various other manufacturers), steel, high sti-englh plexiglass, or any other material 
capable of withstanding a desired level of displacement forces (e.g, those associated with 
wind speeds up to approximately 155 miles per hour). When deployed, the series of slats 
105 have a periphery larger than the wall openmg 101 that the slats 105 are intended to 
shield to prevent, or at least substantially impede, any projectiles or ottier displacement 

forces from entering the opening 101. 

[0021] llie mounting assembly preferably comprises at least one pair of guide 
tracks 110 that are mountable to opposing sides of the wall opening 101. Each guide 
track 1 10 is preferably fabricated from high strength aluminum alloy (e.g.. 6063-T5 or 
6063-T6 extruded aluminum alloy) using conventional extrusion processes. During 
installation, each guide track 1 10 is mounted to the wall 103 using appropriate 
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c^ventional fasteners (e.g,TAPCONoo»cre.e screws when *e guide tracks llOare 
secured to a concrete block wall 103). Tire guide tracks 110 and the slats 105 of the 
shutter system 100 are described in more detail with respect to HGs. 2-5. 

100221 HG. 2 is a partial detailed cross-sectional top view of a guide track 1 10 
and a slat 105 of the shutter system 100 of FIG. 1 in accordance with a preferred 
embodiment of the present invention. As shown, me ^de track 1 10 includes three inner 
surfaces 201-203 that together define a guide channel 205 of the track 110. Two of the 
ftree im«r surfaces (e.g.. surfaces 201 and 203) preferably oppose one another as shown. 
With such construction, the guide channel 205 has an open end 207 that permits the slat 
■ uOK-extendoutofthetrackUOandacrossthewallopeninglOl. Thus, the guide track 
1 10 fimctions to maintain the slats 105 of the barrier assembly in a desired position 
relative to tiie wall opening 101. 

100231 In addition to assisting in defining tile guide track's guide channel 205, 
one or bod. opposmg inner surfaces 201. 203 of tile guide track 110 include one or more 
angled protruding members 209. 210 (two shown, although member 210 is shown in 
phantom to indicate that it is an optional feati»e). Each angled protiuding member 209 
extends into fl.e guide channel 205 and angles away fix>m the guide channel's open end 
207. The angle at which the protruding member 209 extends into the track's guide 
chamtel 205 may be any angle in tire range of about 30 de^ees to about 89 degrees, but 
preferably comprises an angle in the range of about 45 degrees to about 75 dcgroes. The 
angle at which the protruding member 209 extends into the guide chamiel 205 is 
preferably determined by measuring the angle (9) formed between the inner surface 203 
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of the guide track 1 10 ftom which the protruding member 209 extends and an inner, 
angled surface 212 of the protruding member 209. 

100241 The amount that the protrtKiing member 209 extends into the pde track's 
chamtel 205 depends on a variety of factors, including, without limitation, the thickness 
of the slats 105, the location of the member 209 in the channel 205, the amount of slat 
deflection permitted prior to engagement by the member 209. and tolerances of the slat 
thickness, channel width, and building height. In a preferred embodiment, the protruding 
member 209 has a length in the range of approximately ■/. inches to inches 
(approximately 6.35 millimeters to 12.7 milUmeters) and extends into the guide track 
channel 205 to the range of approximately 3/16 inches to 7/16 inches (approximately 4.7 
millimeters to approximately 11.2 millimeters). 

100251 Hie guide track 1 10 also preferably includes a pair of guide rails 214, 215 
and a pair of rubber pads 216, 217 that are inserted into corresponding chamiels in the 
guide rails 214, 215. The guide rails 214, 215 extend into the guide chamiel 205 and 
along a length of the guide track 1 10. The guide rails 214, 215 are disposed on the two, 
opposing imier surfaces 201, 203 of the guide track 110 proximate the open end 207 of 
the guide chamiel 205. The guide rails 214, 215 are preferably fabricated together with 
the other metal components of the guide track 110 using a conventional extrusion 
process. THe rubber pads 216, 27 are fabricated in an elongated form in accordance with 
known techniques to fit as inserts in the matching chamiels of the guide rails 214, 215. 
The guide rails 214, 215 and their associated rubber pads 216, 217 serve to control the 
movement of the slats 105 in the guide track 110. In addition, as described in more detail 
below with respect to FIG. 5, the guide rails 214, 215 may fiirther assist in retaining the 
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slat 105 in the guide track 1 10 in the event that the slat 105 is deflected due to exertion of 
a displacement force agamst the barrier assembly. 

[00261 As also shown in FIG. 2, each slat 105 of the shutter system's barrier 
assembly defines at least one angled recess 218 (one shown) that is constructed to 
accommodate unobstructed passage of the slat 105 in the guide track 1 10 (e.g., over or 
above (or under or below, as applicable) the protruding member(s) 209, 210 of the guide 
track 110) during deployment and retraction of the barrier assembly. Inclusion of such a 
recess 218 or recesses in the slat 105 creates a lip 220 at the horizontal end of the slat 
105. When the slat 105 is operatively positioned in the guide track 1 10 and a sufficient 
displacement force is exerted against the slat 105. the lip 220 of the slat 105 translates 
toward the open end 207 of the guide track 1 10 and cooperates with the guide track's 
protruding member 209 to retain the slat 105 in the guide track 1 10. On the other hand, 
when displacement forces are not present, the protruding member 209 of the guide track 
1 10 and the recess 218 in the slat 105 do not cooperate or operate integrally, thereby 
permitting unobstructed passage of the slat 105 in the guide track 110. 

[0027] As illustrated in FIGs. 3 and 4. respectively, the slats 1 10 of the barrier 
assembly are capable of moving or flexing between a generally flat position as shown in 
FIG 3 and a deflected or bowed position as shown in HG. 4 when a displacement force 
(DF) is exerted against the barrier assembly (e.g.. in the direction of the wall opening 101 
as shown). When displacement forces, such as forces associated with attempted forced 
entry into the building, wind forces, or projectile impact forces associated with a 
hurricane, tropical storm, tropical cyclone, or typhoon, are exerted upon the slats 105 of 
the barrier assembly, the slats 105 deflect as shown in FIG. 4 such that the lips 220 or end 
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portions of the slats 105 translate toward the guide channel opening 207. Once the lips 
220 of the slats 105 translate far enough, the lips 220 engage the protruding members 209 
of the guide tracks 1 10 to secure and retain the slats 105 within the guide tracks 1 10. hi 
an alternative embodiment in which the guide tracks 1 1 0 include optional protruding 
members 210 and the slats 105 include matching recesses (not shown), engagement of the 
protruding members 210 with the matching recesses resulting from exertion of a 
displacement force directed outwardly from the wall opening 101 secures and retains the 
slats 105 within the guide tracks 110. 

[0028] FIG. 5 is a partial detailed cross-sectional top view of a guide track 510 
and a slat 505 of a barrier assembly in accordance with an alternative embodiment of the 
present invention. The guide track 5 10 and slat 505 depicted in FIG. 5 are identical to 
those depicted in FIG. 2, except that the slat 505 in FIG. 5 includes an additional recess 
520 that corresponds to the guide track protrusion formed by one of the guide rails 514. 
516. The additional recess 520 in the slat 505 creates an intermediate portion 530 of the 
slat 505. As a result, in this embodiment, when a displacement force is exerted against 
the slat 505 in the direction of the wall opening 101, the intermediate portion 530 of the 
slat 505 displaces or translates toward the opening 550 in the guide chamiel 560 and 
engages the guide rail 516 to fi^ther assist in retaining the slat 505 in the guide track 510. 
THUS, in the embodiment depicted in FIG. 5, two protruding members 509, 516 of the 
guide track 510. one angled into the guide chamiel 560 away from the channel opening 
550 and the other perpendicular to the guide chamiel 560 and proximate the chamiel 
opening 550. engage separate portions of the slat 505 to retain the slat 505 in the guide 
track 510 in the presence of displacement forces. 
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[00291 As described above, the present invention encompasses a shutter system 
and associated barrier assembly for use in protecting building waU opemngs ftom damage 
resultmg 6om exertion of large displacement forces, such as wind forces exerted during 
«>understorms. tropical storms, hurricanes, tornados or omer events. The shutter system 
and barrier assembly of the present invention reduce the likelihood that strong 
displacement forces exerted against the slats of the barrier assembly vHU dislodge the 
slats ftom the mounting assembly, without requiring the fabrication complexities of some 
prior art slat dislodgement mitigation solutions. With the present invention, fabrication 
of slats otdte barrier assembly and guide tracks of fl« shutt« system's mounting 
assembly can proceed usmg conventional fabrication processes. In addition, by 
incorporating angled guide track protmsions and matching slat recesses, tire present 
invention provides slat dislodgement protection while mitigating the likelihood of slat 
obstruction during deployment and retraction of the slats. 

100301 In the foregoing specification, tire present mvention has been described 
with reference to specific embodiments. However, one of ordinary skill in the art will 
appreciate tttat various modifications and changes may be made without departing ftom 

toe spirit and scope of the present invention as set forth in tite appended claims. For 
example, v^iouscombmationsof^ide track proBusions and corresponding slat recesses 

can be utilized to forther reduce <bc likelihood of slat dislodgement resulting ftom 
exerted displacement fon>es. For instance, flte guide tiack may be fabricated h> include 
multiple angled proftuding members and flte slats may be fabricated to include multiple 
corresponding slat recesses to achieveadesired reduction in tite likelihood of slat 

dislodgement. In addition, when tite slats 505 include recesses tiiat correspond witt. the 
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guide rails 516 of the guide tracks 510, such recesses may be incorporated in only some, 
but not all, of the slats 505 (e.g., only in those slats that are centrally located over the wall 
opening 101 when the barrier assembly is fiilly deployed) depending on a desired amount 
of slat dislodgement reduction or a determination of which slats are more likely to be 
dislodged when the barrier assembly is folly deployed and displacement forces are 
applied. Further, the roller 107 that retains the slats 105 of the barrier assembly of FIG. 1 
may be spring-loaded instead of motorized to facilitate manual deployment and retraction 
of the barrier assembly. Accordingly, the specification and drawings are to be regarded 
in an illustrative rather than a restrictive sense, and all such modifications are intended to 
be included within the scope of the present invention. 

[0031] Benefits, other advantages, and solutions to problems have been described 
above with regard to specific embodiments of the present invention. However, the 
benefits, advantages, solutions to problems, and any element(s) that may cause or result 
in such benefits, advantages, or solutions to become more pronounced are not to be 
construed as a critical, required, or essential feature or element of any or all the claims. 
As used herein and in the appended claims, the terms "comprises," "comprising" or any 
other variation thereof is intended to refer to a non-exclusive inclusion, such that a 
process, method, apparatus, or article of manufacture that comprises a list of elements 
does not include only those elements in the Ust, but may include other elements not 
expressly listed or inherent to such process, method, apparatus, or article of manufacture. 
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